Double Layer Capacitors(DLCs) have been used mainly for computer memory backup in consumer products during the last ten years. Their high capacitance density along with maintenance-free operation makes them suited for these applications. In recent years users, mostly military customers, have expressed interest in using them in high reliability applications both for backup power and pulse power applications. To meet this need developers have pursued technologies that use carbon and mixed metal oxides as the electrode material to produce high reliability Double-Layer Capacitors. In this paper, the carbon based DLCs were manufactured by Evans Co. and the Mixed
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Double Layer Capacitors(DLCs) have been used mainly for computer memory backup in consumer products during the last ten years. Their high capacitance density along with maintenance-free operation makes them suited for these applications. In recent years users, mostly military customers, have expressed interest in using them in high reliability applications both for backup power and pulse power applications. To meet this need developers have pursued technologies that use carbon and mixed metal oxides as the electrode material to produce high reliability Double-Layer Capacitors. In this paper, the carbon based DLCs were manufactured by Evans Co. and the Mixed
Metal Oxides (MMO) DLCs by Pinnacle Research
Inc.
There are few published data on their reliability in adverse environments. This paper demonstrates their environmental stability in temperature, shock, vibration and linear acceleration.
The purpose of this paper is to review the available test data for both types of DLCs under these stress conditions. The data for this paper was generated by Sandia National Laboratories, General Electric Neutron Devices Division, Motorola Company and Evans Company Performance of parts before and after environmental tests was measured in three ways:
1. Equivalent Series Resistance. 2. Capacitance-one time constant for charging 3. Activated Life-time assembly was above capacitance.
17.5 volts after being charged for 60 seconds to 34 volts and discharged through a 7 watt load.
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Combined Environmental Test
The combined environmental test series was designed to envelope all the usual ground and air transportation environments. The test series consisted of vibration, shock, and linear acceleration. The two vibration spectra used are shown in Figures 1 and 2 ; shock spectra in Figure 3 ; and linear acceleration spectra in Figure 4 .
Tests were run at 75°C and -30°C. Twenty parts were subjected to the combined environments. Although there is some variability in the measured parameters of equivalent series resistance, capacitance and activated life, no significant degradation in any property was seen. An example of the before and after activated life data can be seen in Figure 5 . To further test the limits of the parts, these combined environments were run five times on five parts. Again no significant degradation was seen ( Figure 6 ). Vibration spectra as in Figures 1 and 2 were run on a series of parts and assemblies. It was found during these tests that the way the MC4169 assembly was fixtured resulted in 6-100 times more the energy input into the part than expected at frequencies above 2000Hz. Figure 7 shows a typical vibration spectra with this enhancement. 
Minutes
This result simply means that assemblies were subjected to and survived a significantly harsher environment than expected. (All parts in the combined environmental test were subjected to this effect.) All parts using Evans Co. Double-Layer
Capacitors showed no significant degradation in this environment. 
